accurate business decisions (Lentjusenkova & Lapina 2016) . This equity merges into the enterprise and creates value thereof. The efficiency of the company is an expression of performance adjustment to market environment and internal operating conditions, which is necessary for the survival, growth and development. The efficiency of enterprises is a synthetic indicator of the output to input relation, i.e., it demonstrates the successfulness of a company in the use of resources at its disposal -material and human resources. In this context, it is especially important nowadays that companies develop a mechanism for proper management of the employee productivity. Also necessary for this is an appropriate reporting system, both at the enterprise level and at the narrower organisational department one, as well as a strong support of information technology.
According to classical economic theory, efficiency is measured as the ratio between one output and one input. However, in practice, this is much more complex as the entities have many different inputs and outputs. The problem arises if you cannot find a common term for them. Generally speaking, the principle of efficiency is achieved if there are the highest possible economic effects of output values (output) with minimum economic investment (input). It should especially be borne in mind that in times of economic crises, each company must perceive competitors in order to improve the efficiency of operations.
Efficiency is measured as the ratio between one output and one input and companies have many diverse inputs and outputs . Productivity is an important instrument for increasing the overall efficiency of banks (Andries, 2011) and insurance companies. To manage the productivity of employees in enterprises, it is possible to use different ratios, as follows (Knezevic, 2006 ):
• Operating income/Total number of employees in the company;
• Operating income/Number of full time employees in the company;
• Operating income/Total number of effective work hours;
• Net income/Total number of employees in the company;
• Net income/Number of full time employees in the company;
• Equity/Total number of employees in the company;
• Equity/Total number of full time employees in the company;
• Net profit/Number of organisational units of the company;
• Net income/Total number of effective working hours;
• Profit centre income/Total number of employees in the profit center;
• Profit centre income/Total number of full time employees in the profit center;
• Profit centre income/Total number of effective working hours, as well as many other indicators.
"Efficiency shows the degree of effectiveness of the companies that have specific inputs (equity and reserves, deposits, borrowings, engaged funds, property) for the production or services to obtain the output values, e.g., revenues and profit" . Equity and Total assets are the key inputs presented in the balance sheet. Operating income and Net income are the key financial outputs presented in the income statement. Inputs and outputs are correlated. As a base for research in this paper four coefficients were used to test the productivity of employees, as follows: 1) Operating income/Number of employees, 2) Equity/Number of employees, 3) Net income/Number of employees and 4) Total assets/Number of employees. The number of workers can be expressed in two ways, that is, as the strength of the workers who are on the job and as the average number of employees based on working hours.
The study includes the sample of six companies among the largest first-ranked by the equity in Serbia. The criteria for selection was the high degree of concentration of financial power for companies operating in the same sector (electricity power supply, six top-ranked) and which are classified as large companies. For the selected companies, public accessible, relevant financial information and data were taken from the Agency for Business Registers. There are financial reports of companies published, as well as statistics on the number of employees from the same source (http://www.apr.gov.rs/, 2017).
The starting hypothesis of the research is: The use of linguistic variables, which are expressed by triangular fuzzy numbers, allows decision-makers to calculate more realistic weights of criteria and thus enable more effective ranking of alternatives. The aim of this research is to analyse the employee productivity in se-lected Serbian electrical power companies by using FAHP-TOPSIS model. Within the paper, an integrated model for ranking the companies from the sector of the D-electrical power supply is proposed by four coefficients of employee productivity. This model combines the method of fuzzy MCDM such as FAHP and the method of classical MCDM such as TOPSIS. The objective of this paper is to determine the priority weights for four primary coefficients of employee productivity using FAHP method; while using the TOPSIS method ranking of the companies from the sector of the D-electrical power supply is performed on the basis of the mentioned coefficients. It is of practical interest to explore how classical and fuzzy MCDM methods can be combined and the manner in which they contribute to the process of ranking. The priority vectors for the selected criteria are set by including the fuzzy MCDM (FAHP) method in the research. This method involves the use of fuzzy numbers and thus does not require precise (numerically determined) information. By using this method, it is possible to work with uncertain and imprecise data. On the other hand, using the classical MCDM method, TOPSIS enabled the ranking of companies and in this way it is possible to determine which company is closer to the Positive Ideal Solution or farther to the Negative Ideal Solution.
The paper is structured as follows. Section 2 presents a brief literature overview about productivity and application of the different models. Section 3 points to the used sample and methodology. However, the appendix covers a brief outline of the used FAHP and TOPSIS methods. Besides, a used model constructed by integrating the presented MCDM methods is also presented. The proposed model allows the ranking of large companies from the sector of D-electrical power supply concerning the productivity of employees. Section 4 presents findings, results and discussion. The paper ends with concluding remarks in Section 5.
Literature overview
Economic engagement of the factors of production in the field of production of goods and generating services where sales price exceeds the costs is more and more in the focus of new entrepreneurship due to increasingly complex operating conditions and tough competition in the market. In this framework, there is a close connection between economics and management in the company and the way their relationship determines their effectiveness and efficiency at the company level. Indicators focused on the relationship between a company's input and output elements are productivity, efficiency and profitability. In the economic theory discussed and in the economic practices implemented there are various quantitative (and qualitative) sets of indicators.
Productivity should be monitored in relation to the planned size or realisation of similar size (comparable) companies, but the comparison with the leader in the relevant branch should also be monitored. According to Knezevic et al. (2012) , productivity can be measured as a quotient of one output and one input; then the obtained indices are divided from one period to another. One of the plans of strategic importance for the company is the plan of measures to increase the company's productivity.
According to Knezevic (2006) , factors of labour productivity in enterprises can in principle be systematised in two parts, objective factors and subjective factors) or in three parts:
(1) absolutely objective factors -general economic conditions (the pace of development of science and technology, market development);
(2) relatively objective factors -specific economic conditions in the market (location and capacity of the company, financial strength and business orientation, technology, organisation) and (3) subjective factors of company -specific activities -managing company, motivating employees, staff attitudes, working conditions and employees' living conditions).
Economic efficiency and an increase of labour productivity are of particular interest due to their importance for progress in any field and level. Based on particular research interests issue of productivity can be analysed. There are productivity differences due to many factors (Syverson, 2011) . In recent years, innovation and new technologies are seen as factors that have a significant influence on productivity and organisational performances (Skare and Tomic, 2016) .There are several methods and models which are used for measuring productivity and efficiency of decision-making units Therefore, in this paper an integrated model that combines the fuzzy AHP method and classical MCDM method for ranking TOPSIS is applied. The FAHP method is used to determine the priority weights of employee productivity criteria being analysed, whereas the TOPSIS method is used to rank the electrical companies in Serbia.
The application of the classical MCDM method and fuzzy methods for analysing the electrical power supply and distribution sector can be found in the following studies. Bas (2013) has proposed the SWOT-fuzzy TOPSIS methodology combined with AHP for analysis of electricity supply chain in Turkey. Kabir & Sumi (2014) have integrated FAHP and PROMETHEE methods to select power substation location (case study from Bangladesh). On the other hand, et al. (2015) used FTOPSIS for ranking renewable energy supply systems in Turkey. Also, Zare et al. (2015) analysed the electricity supply chain using AHP and FTOPSIS. Choudhary & Shankar (2012) have introduced fuzzy AHP-TOPSIS framework for evaluation and selection of thermal power plant location in India.
Sample and Methods
In this section, the integrated multi-criteria model for the analysis of employee productivity in the companies of the sector D-Electrical power supply operating on the territory of Serbia will be presented. The data considered are retrieved from the official financial statements displayed on the website of the Agency for Business Registers. The study includes the sample of six large companies from the sector D-Electrical power supply. Four basic criteria were analysed identified by the financial experts pointing to the employee pro- 
Findings and Results
The first step within the FAHP method defines the research goal, in our case, "The analysis of employee productivity in the companies from the sector D-Electrical power supply operating in the territory of Serbia". For this purpose, four basic criteria of employee productivity were considered: Operating income/Number of employees, Equity/Number of employees, Net income/Number of employees and Total assets/Number of employees. Further, in the second step the priority weights were calculated for each of the criteria individually using the Logistical scale of importance ( Table 1 ). The linguistic scale of importance (Kilincci & Onal, 2011) shows the manner in which the linguistic variables convert into triangular fuzzy numbers. Within Table 2 a comparison is given of four basic criteria of employee productivity using the triangular fuzzy numbers and their reciprocal values, based on which priority weights were calculated (Wc) for each criterium individually. Table 2 shows that in the process of estimating the employee productivity, the criteria Operating income/Number of employees has the highest importance with the weight vector of 0.349; the second is Net income/Number of employees with 0.300, the third is Total assets/Number of employees with 0.220, whereas the fourth place belongs to Equity/ Number of employees with 0.131. Table 3 shows relevant data for the companies in sector D-Electrical power supply retrieved from the financial statements of the Agency of Business registers. As shown in Table 3 , six large companies from sector D-Electrical power supply were chosen, operating in the territory of Serbia. After determining weight vectors for the criteria of productivity of employees using FAHP methodology, the next step suggested within this paper is using the TOPSIS method for ranking the companies. Within the TOPSIS method, the first phase is normalisation of decision-making matrix, followed by the calculation of the weighted normalised matrix so that the normalised matrix is multiplied by FAHP weight vectors for the productivity criteria. Then the shortest distance from the PIS and the farthest distance from the NIS are determined. After calculating PIS and NIS, it is possible to obtain the similarity coefficients (CC i ) for each alternative. Table 4 presents the display parameters PIS, NIS, CC i and Rank for large enterprises. Table 4 shows the parameters PIS, NIS and CC i and Ranking for large companies. The primary goal of the TOPSIS method is to consider simultaneously both PIS and NIS distances so that at the end the ideal solution is calculated closest to PIS and farthest from NIS. Table 4 shows that the most productive operations in large enterprises from sector D-Electrical power supply were performed by the company PC EPS Beograd, followed by EBD llc Beograd, PC EMS Beograd, Elektrosrbija llc Kraljevo, Elektrovojvodina llc Novi Sad and finally ED Center llc Kragujevac.
Operating incomes are a key factor in operating profit, and it is of particular importance to financial performance metrics. For measuring the productivity of employees concerning the actual financial performance on an annual basis in the company, operating incomes are an especially important factor for assessing the real efficiency of the companies. The structure of total incomes regarding the allocation, and thus the operating income as its integral part, is made of the expenditures of the production elements (cost of items of work, means of work and labour), as well as gains. The greatest opportunities for increasing labour productivity are precisely in an adequate drive of the human factor. In this sense, gaining even greater importance in the productivity metrics is the operating income criterion. Staff motivation is conditioned by the manner of rewarding and incentives implemented by the company management. It is also necessary to emphasize that excessive workloads placed before the employees can negatively affect the results of the productivity metrics, thus, in addition to monitoring the productivity in the company, the fluctuation of employees should also be analyzed (number of newly admitted workers in relation to the total number of employees, the number of employees who left the company in relation to the total number of employees and the number of replacement workers in relation to the total number of employees). Frequent employee fluctuation regarding leaving the workplace may indicate that the employees of a particular company cannot keep the required operating pace as it is defined following the actual standards, in the long run.
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Conclusion
The primary purpose of this research is to apply a hybrid model which is based on a combination of classical and fuzzy MCDM methods to analyse the problem of employee productivity in electrical power supply companies of Serbia. The used model allows for the priority vectors for the selected criteria of productivity of employees to be determined. Besides, the model also allows ranking of the selected companies. The results of this paper demonstrate the capability and effectiveness of the proposed model in choosing the most appropriate electrical company in accordance with the analysis the employee productivity problem.
In the paper, the integrated model combining the two methods of multi-criteria decision analysis was developed: Fuzzy AHP and TOPSIS. As it can be seen from the study, in the first step we determined the priority weights for the four basic criteria of productivity using the FAHP: Operating income/Number of employees, Equity/Number of employees, Net income/Number of employees and Total assets /Number of employees. We have concluded that the most important criterion is Operating income/Number of employees with a weight vector of 0.349, the second is Net income/Number of employees with 0.300, the third is Total assets/Number of employees with 0.220, while the forth place is occupied by Equity/Number of employees with 0.131. The next step taken in this study is the ranking of large enterprises from sector D-electrical power supply by using the TOPSIS method. This method enabled the determination of the distances of each alternative from PIS and NIS, and thus an ideal solution was obtained which was nearest to PIS and farthest from the NIS. Among large companies, PC EPS Beograd was ranked as a company that achieved the best results according to the selected criteria of productivity, followed by EBD llc Beograd, PC EMS Beograd, Elektrosrbija llc Kraljevo, Elektrovojvodina llc Novi Sad and, finally, ED Center llc Kragujevac.
The electricity market of the Republic of Serbia remains dominant, depending on the actual trends in the segment of operating incomes, so that in making decisions particular attention should be paid to it, bearing in mind the exposure of the companies to competition risk. Having also in mind that the market of the Republic of Serbia remains distinctive in that it is characterized by the pressure of disloyal competition, which in terms of a small number of market participants and the existence of market concentrations allows a misuse of a dominant position by several largest producers (especially in the case of restrictions on the transmission network), gives the efficiency increase even greater significance.
The main limitation of this research, is indicated to be the possibility of obtaining better results by combining two fuzzy methods, or by a combination of three or more MCDM methods. Therefore, future research will be dedicated to combining more classical and fuzzy MCDM methods to determine whether the development of such models can provide better and more relevant results in the ranking procedure.
APPENDIX FAHP-TOPSIS Framework Fuzzy Analytic Hierarchy Process (FAHP)
In order to deal with uncertain and imprecise data, numerous FAHP methodologies are proposed in the literature by various authors (Van Laarhoven & Pedrycz, 1983; Buckley, 1985; Chang, 1996) . The FAHP method was developed for hierarchical problems solving. It represents a systematic approach to selecting alternatives and solving problems using the concept of fuzzy sets theory (Zadeh, 1965 ) and the AHP method, implemented through the use of triangular fuzzy numbers (Chang, 1996) . A fuzzy set is a class of objects characterised by membership functions, where each object has a membership function in the interval [0,1].
A fuzzy set is usually mark as " ", and defined by subset with the membership function . Triangular fuzzy numbers are special classes of fuzzy numbers whose membership is defined by three real numbers, expressed as (l, m, u) (Dubois & Prade, 1978) . The symbols (l, m, u) represent the minimum possible value, the possible value and the maximum possible value, respectively. Triangular fuzzy numbers are used for the preferences of one criterion over another. Therefore, the Triangular fuzzy scale of preferences or Linguistic scale of importance is given in Table 1 .
The most commonly used is the FAHP methodology which was extensively analysed by Chang (1996) : let be a set of objects, and let be a set of goals. According to the methodology of extended analysis which was set up by Chang (1996) , an extended analysis of goal g i is performed for every taken object. The values of extended analysis m for each object can be represented as follows:
where are fuzzy triangular numbers. Chang's extended analysis consists of the following steps:
Step 1: The values of fuzzy extensions for the i-th object are given in Expression (2): (2) In order to obtain the expression , it is necessary to perform additional fuzzy operations with values of the extended analysis, which is represented by Expressions (3), (4): ,
,
In other words, it is necessary to calculate the inverse vector using Expression (5): ,
Step 2: The degree of possibility for and is defined by Expres-
It can be represented in the following manner by Expression (7):
where is the ordinate of the highest intersection point between and (Figure 1) .
In order to compare and , values of both and are needed. Step 3: The degree of possibility for a convex fuzzy number to be greater than the k convex numbers can be defined by Expression (8):
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Let us assume that Expression (9) is true:
for . The weight vector is obtained by Expression (10):
where consists of n elements.
Step 4: Through normalization, the weight vectors are reduced to Expression (11):
where W does not represent a fuzzy number (Büyüközkan et al., 2008; Kahraman et al., 2006) .
TOPSIS method (Technique for Order Performance by Similarity to Ideal Solution)
The TOPSIS is one of the most used classical multi-criteria decision-making methods. This method is very useful for real problem solving, providing the optimal solution or the alternatives' ranking. The TOPSIS ranks alternatives according to their distance from the Positive ideal solution (PIS) and Negative ideal solution (NIS). PIS maximises the benefit criteria and minimises the cost criteria, while NIS maximises the cost criteria and minimises the benefit criteria (). The fundamental principle is that the chosen alternative should have the shortest distance from the PIS and the farthest distance from the NIS ( The TOPSIS methodology presented by (Hwang & Yoon, 1981) consists of the following steps:
Step 1: The decision matrix is normalised through the application of Expression (12):
Step 2: A weighted normalised decision matrix is obtained by multiplying the normalised matrix with the weights of the criteria, Expression (13):
Step 3: PIS (maximum value) and NIS (minimum value) are determined by Expressions (14, 15):
Step 4: The distance of each alternative from PIS and NIS is calculated using Expressions (16), (17): (16) About the Author ( 
17)
Step 5: The closeness coefficient for each alternative (CC i ) is calculated by applying Expression (18):
Step 6: At the end of the analysis, the ranking of alternatives is made possible by comparing the (CC i ) 
